Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.008 Å; disorder in solvent or counterion; R factor = 0.029; wR factor = 0.117; data-toparameter ratio = 16.3.
In the cerate(IV) anion of the title salt, (C 2 H 10 N 2 ) 5 [Ce 2 -(SO 4 ) 9 ]Á3H 2 O, the two metal atoms are bridged by three sulfate units; each metal atom is itself chelated by other three sulfate units so that the metal atoms exist in nine-coordinate tricapped trigonal-prismatic geometries. The anions, cations and uncoordinated water molecules are linked by O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds, forming a three-dimensional network. One of the five cations is disordered with respect to the ethylene portion in a 1:1 ratio.
Related literature
For the crystal structures of other ethylenediammonium sulfatocerate(III) salts, see : Fu et al. (2005 : Fu et al. ( , 2006 .
Experimental
Crystal data (C 2 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: X-SEED (Barbour, 2001) ; software used to prepare material for publication: publCIF (Westrip, 2010 Experimental Ethylenediamine (0.33 ml, 5 mmol) dissolved in water (10 ml) was added to cerium(IV) sulfate tetrahydrate (0.40 g, 1 mmol) dissolved in water (20 ml). Concentrated sulfuric acid (4 drops) were added. The solution was filtered and set aside for the growth of the faint yellow crystals.
Refinement
Carbon-bound H-atoms were placed in calculated positions (C-H 0.93 to 0.98 Å, N-H 0.86 Å) and were included in the refinement in the riding model approximation, with U(H) set to 1.2 to 1.5U(C,N).
The water H-atoms were placed in chemically sensible positions on the basis of hydrogen bonding but were not refined
One of the cations is disordered with respect to the ethylene portion. The N-C and C-C distances of the unprimed and primed atoms were restrained to within 0.01 Å of each other, and the temperature factors of the primed atoms were set to those of the unprimed ones. The anisotropic temperature factors were restrained to be nearly isotropic. The occupancy could not be refined, and was fixed as 1:1.
The final difference Fourier map had a peak at 2 Å from H10d and a hole in the vicinity of Ce2. Attempts to refine the peak as an oxygen atom led to an impossibly large temperature factor.
supplementary materials sup-2 Figures   Fig. 1 . Thermal ellipsoid plot (Barbour, 2001) 3H 2 O at the 50% probability level; hydrogen atoms are drawn as spheres of arbitrary radius. The disorder in one of the cations is not shown. bsorption correction: multi-scan (SADABS; Sheldrick, 1996) h = −15→14 (8) S1 0.0237 (5) 
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